basic models presented in the literature for reactions with a stop-effect yield virtually the same results under steady state conditions. Such a situation takes place for dehydration of alcohols and the deamination of primary amines. It has been proved that a simple. transient behaviour after a stop in the supply of the reactant will not make it possible to distinguish between the models. However, a considerable difference in the mean reaction rate under forced concentration oscillations between the models can be observed. The difference decreases with an increase in the cycling time.
INTRODUCTION

Parameter estimation and model discrimination are
often the most important steps in the interpretation of experimental results, and immense progress has occurred in this field. Sometimes it is possible that a problem which is difficult to solve by standard methods can be solved by new techniques. Such a situation arises when investigating reactions with a stopeffect. There are two basic models that explain this effect. One of them (I) assumes existence of two kinds of active sites taking part in the process; it was analysed by Nowobilski and Takoudis (1986) . The second one (II) takes into account only one kind of active site and was used by Koubek et al. (198Oa, b) to give an approximate description of his results. This model is well known as substrate inhibition in enzyme kinetics (Bailey and Ollis, 1977). Both models were analysed by Thullie and Renken (1991) under forced concentration oscillations (FCO), and it was concluded that discriminating between them under steady-state conditions is sometimes impossible.
It is important to note that sometimes the dynamic behaviour of the models after a stop in the supply of the reactant is very similar. However, the mean reaction rate under FCO can differ profoundly, and this gives a way to differentiate between them. The steady-state reaction rates are: with K, = (k3 + k-,)/kl corresponding to the modified Michaelis-Menten constant for enzymatic reactions.
ANALYSIS
OF STEADY-STATE CONDITIONS
Both
Three cases were investigated in which the same fit to differential reactor experiments were produced by (1) several sets of kinetic parameters for one model, (2) two models with different sets of kinetic parameters, and (3) two models with the same set of kinetic parameters.
Let us analyse these three cases. The first one is quite frequently encountered in chemical kinetics, and has been the subject of several studies. For reactions with a stop-effect, the way to tackle is the same as for the second case and therefore it will not be discussed separately. RSl HII
ANALYSIS OF UNSTEADY-STATE CONDITIONS
It is of interest that eqs (4) and (5) give these results only for a certain range of parameters. To determine this range, consider a ratio RsII/Rs, in general form by introducing eq. (4) and eq. (5) into it:
The function cp can be defined as When K, tends to zero, [A& tends to infinity. In this case cp is determined by an asymptotic value which is identical to eq. (7). The result is Kzk--1CAIs (Pkt-+O = k-r +kx .
(12) The equality (17) simply says that when reaction rates during steady-state operations are difficult to differentiate, increases in the reaction rate after a stop in the supply of reactant A will be the same. It means that a simple unsteady-state experiment is not going to offer any useful help in model discrimination.
When K2 is high, rp can be quite large. This leads to the conclusion that the easiest case in which one can distinguish between the models by steady-state results is when K1 is small and K2 is large. For such a case cp is of high value and will not cause any practical problems. However, when both K, and K2 are large (with K1 3 K2), which happens for deamination of amines and dehydration of alcohols (Koubek et al., 198Oa, b), cp is very small and both models yield virtually the same results. So, the reaction rise after a stop for different models is not the same for distinct sets of parameters and is a valuable tool in model discrimination. Exactly the same is true for the first case. The difference between the models depends on the ratio of the equilibrium constants of the second reaction.
A very different result is obtained for the third case. A ratio of rate increments gives
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Model I:
For each model and several different parameter sets (case 1) it is clear that under FCO one should get different results. However, how different they will be depends on the particular case investigated. The same must hold for two models with different sets of kinetic parameters. Therefore, we can restrict our attention to the third case, which is not recognizable during the stop-effect.
Taking the same y and evaluating the ratio of (18) To discriminate between the models in real systems, it is more convenient to express the difference between the mean reaction rates under FCO as
M=.RII-R, (21) where
E c F(E+F)+(E+F)
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Equality (21) When the split value is decreasing the difference hetween the models is also decreasing, and at the limit y = 0 (when a steady state is attained) the models are indistinguishable. Figure 1 is valid under the condition 7 + 0. Usually, while performing FCO one should use some small hut finite cycling time. When the cycling time increases, the difference between both models decreases (Figs 2  and 3 ). This is obvious, because then a quasi-steady state is approached. The rate of this decrease is especially high for the [A] values that give the most desirable results (the largest difference between the reaction rates). This fact is confirmed by Figs 2 and 3. This suggests that during FCO experiments one should make a search for the optimal [A] (which yields the maximum difference) for each particular t applied. The indications ([ Alop = [A&) obtained under the assumption r = 0 may be helpful, but not necessarily true for 7 # 0.
When a cycling time increases, the maximum difference between the models under FCO is shifted in the direction of small [A] , as shown in Fig. 4 . The dashed curve denotes the case when a cycling time approaches its limit value of zero. The shape of this curve is not the same as in Fig. 1 because it is now given as a function of a concentration [A] during the second part of the cycle. In Fig. 1 it is a function of the  mean concentration of [A] . This is close to the curve for a cycling time equal to one. It gives the limiting 
CONCLUSIONS
The two basic models proposed in the literature for reactions with a stop-effect are sometimes difficult to distinguish under steady-state conditions. Three cases were investigated in which the same fit to the experiments was produced by
(1) several sets of kinetic parameters for one model, (2) two models with different sets of kinetic parameters, and (3) two models with the same set of kinetic parameters.
It is proved in this work that a simple transient behaviour after a stop in the supply of the reactant is a valuable tool only for the first two cases. It means that one can obtain different results for each parameter set. The difference in the reaction rate increments is profound when the equilibrium constants of the second step differ widely. It was also proved that for the third case the transient behaviour of both models after a stop is identical, so it is useless for model discrimination.
A considerable difference in the mean reaction rate under FCO can be observed for every case listed. It is largest for r + 0 with high split (y -+ 1) and a high concentration of [A] during the second part of the cycle. The difference decreases with an increase of cycling time z. For every finite r there are values of y and [A] which yield a maximum difference.
Generally, it is seen that when the difference between the mean reaction rate under FCO for the models is small, it lasts much longer when the cycling time is increasing, and when it is high its decrease is relatively rapid.
For the third case, the best way to discriminate between the models is that after completing the estimation of kinetic parameters in the standard way for one of the aforementioned models, one should calculate the rp value (eq. 11). This gives some recognition whether or not the second model can be applied with the same success. If rp is small, say 0.01, performing FCO is advised to discriminate between them. It is good to start FCO with as small a cycling time as Sometimes an investigation of the catalyst surface shows which model is closer to reality. Such a situation takes place for the deamination of amines. It is known that in these cases two different kinds of active sites are involved. However, such situations are not always encountered and sometimes a transient experiment may be a valuable tool.
Recently, a new model of a stop-effect has been proposed by Moravek (1992) for low alcohol dehydration on alumina. It is based on the Ipatiev mechanism of bimolecular substitution and may be simplified to the mathematical description given by model II.
